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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a cold rolled steel sheet or a hot dip plated 
steel sheet excellent in surface properties and workability and suitable for automotive, 
electric appliances and electric/electronic materials. 

SOLUTION: A steel slab contg., by weight, 0.01 to 0.07% C, <1.5% Si, 0.05 to 2.5% 
Mn, sO.2% P, 0.0005 to 0.02% S, 0.005 to 0.1% Al and ^).010% N is reheated or 
directly fed and is subjected to hot rolling in such a manner that the finish rolling 
temp, is regulated to the Ar3 transformation point or above and the coiling temp, is 
regulated to 650 to 800°C, and the obtd. hot rolled steel strip is subjected to cold 
rolling at 10 to 60% cold draft, is pickled and is thereafter subjected to annealing or 
hot dip plating at the recrystallization temp, to 900°C. The steel slab to be used may 
contain 0.03 to 0.5% Cu and 0.03 to 0.5% Ni. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The steel slab containing less than [ Si: 1.5 % of the weight ], Mn:0.05-2.5 
% of the weight, P:0.2 % of the weight or less, S:0.0005 - 0.02 % of the weight, 
aluminum:0. 005-0.1 % of the weight, and N:0.010 % of the weight or less is reheated 
or delivered directly C:0.01 to 0.07% of the weight. Hot rolling with 3 or more 
transformation points [ of finishing rolling temperature Ar ] and a rolling-up 
temperature of 650-800 degrees C is performed, the cold-rolled steel strip which 
performed cold rolling of 10 - 60% of rates of cold-rolling to the obtained hot-rolling 
steel strip, and was obtained after acid washing - more than recrystallizing 
temperature - 900 degrees C or less - continuous annealing or the front face which 
carries out hot dipping — the manufacture approach of cold rolled sheet steel excellent 
in description and workability, or a hot-dipping steel plate. 

[Claim 2] the front face which uses the steel slab which has the presentation which 
contains Cu:0.03-0.5 % of the weight and nickel:0.03-0.5 % of the weight further as 
steel slab according to claim 1 - the manufacture approach of cold rolled sheet steel 
excellent in description and workability, or a hot-dipping steel plate. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the front face on which this invention is suitable for an 
automobile, household electric appliances, electrical machinery, the object for 
electronic ingredients, etc. — it is related with the approach of manufacturing cold 
rolled sheet steel or a hot-dipping steel plate excellent in description and workability. 
[0002] 

[Description of the Prior Art] a front face - cold rolled sheet steel and a hot-dipping 
steel plate excellent in description and workability are manufactured by performing 
cold rolling and subsequently performing annealing, hot dipping, etc., after descaling 
the hot-rolling steel strip which hot-rolled the continuous casting slab or cogging slab 
made into the thickness of about 250mm in thickness of about 2-6mm, and was 
obtained by acid washing from the steel with which the presentation was specified. 
The workability of cold rolled sheet steel or a hot-dipping steel plate is expressed with 
the elongation in a tension test, and the Lankford value used as the index of deep 
drawability. However, in addition to a steel presentation, the elongation and the 
Lankford value of a steel plate which are manufactured at the process mentioned 
above are influenced by the manufacture conditions in each process. Therefore, in 
order to secure the workability to need, various manufacture conditions are set up 
from the former. 
[0003] 

[Problem(s) to be Solved by the Invention] Especially, the rolling-up temperature 
after hot rolling is one of the factors which influence the elongation and the Lankford 
value of a steel plate. If rolling-up temperature is set up more highly, elongation and a 
Lankford value will improve. However, if it rolls round in a coil at high temperature, 
oxidation on the front face of a steel strip will advance by the cooling process after 
rolling up, and the thick scale will generate, consequently, the descaling nature in a 
consecutive acid-washing process - remarkable - falling - the front face of 
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productivity not only being checked greatly but a steel strip -- description was not 
necessarily able to be said as fitness, either. Therefore, constraint on an operation was 
added from the field where the manufacture conditions which raise rolling-up 
temperature not much highly are practical, and there was a limitation in improvement 
in elongation or a Lankford value, while this invention is thought out that such a 
problem should be solved, adjusting and rolling round a steel component and 
manufacture conditions and setting up temperature comparatively highly, without it 
causes inhibition of productivity by giving cold rolling and raising descaling nature 
before an acid-washing descaling process - a front face — it is good and description 
aims at manufacturing cold rolled sheet steel and a hot-dipping steel plate excellent in 
workability. 
[0004] 

[Means for Solving the Problem] In order that the manufacture approach of this 
invention may attain the object, The steel slab containing less than [ Si: 1.5 % of the 
weight ], Mn:0.05-2.5 % of the weight, P:0.2 % of the weight or less, S:0.0005 - 0.02 
% of the weight, aluminum:0.005-0.1 % of the weight, and N:0.010 % of the weight 
or less is reheated or delivered directly C:0.01 to 0.07% of the weight. Cold rolling of 
10 - 60% of rates of cold-rolling is performed to the hot-rolling steel strip given and 
obtained [ hot rolling / with 3 or more transformation point / of Ar(s) /, and a rolling- 
up temperature of 650-800 degrees C ] in finishing rolling temperature, and the 
obtained cold rolled sheet steel is characterized by continuous annealing 900 degrees 
C or less or carrying out hot dipping more than recrystallizing temperature after acid 
washing. As steel slab to be used, Cu:0.03-0.5 % of the weight and nickel:0.03-0.5 % 
of the weight can be included further. 
[0005] 

[Embodiment of the Invention] cold-rolling before a descaling process, while securing 
a cold-rolled condition, or elongation and a Lankford value high in the state of hot 
dipping by rolling round in a coil at an elevated temperature comparatively, in case a 
hot-rolling steel strip is manufactured in this invention using the steel slab of the 
component and presentation set up according to the reinforcement of cold rolled sheet 
steel and a hot-dipping steel plate, corrosion resistance, etc. — descaling nature and a 
front face — description is raised, this — a front face — it becomes possible to 
manufacture cold rolled sheet steel and a hot-dipping steel plate excellent in 
description and workability for high productivity. The alloy content hereafter 
contained in the steel slab used by this invention, a content, manufacture conditions, 
etc. are explained. 

By performing elevated-temperature rolling up of 650 degrees C or more at a hot 
rolling process C:0.01 to 0.07% of the weight, carbide, such as Fe3 C, is formed and 
elongation and a Lankford value are improved. 0.01% of the weight or more of C 
content is required for such an operation. However, even if C exceeding 0.07 % of the 
weight is contained, the improvement effect of elongation or a Lankford value is 
saturated. 

[0006] the front face of Si: 1 .5 or less % of the weight steel strip - it is the element 
which has an adverse effect on description, workability, and plating nature, and 
elongation and a Lankford value tend to fall according to the increment in Si content. 
However, since lowering of workability is not so large considering an improvement 
on the strength, it is used for it as an effective alloy content as a consolidation element 
of steel, even if it will cold-roll before descaling at an acid-washing process if it 
exceeds 1.5 % of the weight, although added according to the reinforcement required 
of a product — a front face - degradation of description becomes remarkable. 
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Mn: It is a component effective when preventing the hot shortness by which induction 
is carried out to S at the time of 0.05 - 2.5-% of the weight hot rolling and high- 
intensity-izing steel. Mn content beyond 0.05% % of the weight is required for these 
operations. However, if a lot of Mn exceeding 2.5 % of the weight is contained, 
workability will deteriorate. 

[0007] There is an operation which strengthens steel like Si P:0.2 or less % of the 
weight, and it is added according to the reinforcement required of a product. 
However, in a lot of P contents exceeding 0.2 % of the weight, elongation and a 
Lankford value fall greatly and a fabricating crack deteriorates remarkably. 
Since it was the component which makes the crack at the time of S:0.0005 - 0.02-% of 
the weight hot working induce, the upper limit was regulated to 0.02% of the weight. 
However, Mn, Ti, etc. and a sulfide are formed, generation of a carbide system sludge 
is affected, and it has the operation which raises a Lankford value. Moreover, a steel- 
manufacture process will take costs great to desulfurization refinement to reducing S 
content to less than 0.0005% of the weight. Since it was such, in this invention, the 
minimum of S content was regulated to 0.0005% of the weight. 
[0008] aluminum: While being added as a deoxidizer 0.005 to 0.1 0% of the weight, 
present the operation which fixes N. Such an operation becomes remarkable with 
0.005%) of the weight or more of aluminum content, however — if a lot of aluminum 
exceeding 0.10 % of the weight is contained - oxide system inclusion — increasing — 
workability and a front face — description deteriorates. 

It is the component contained unescapable N:0.010 or less % of the weight, and is 
fixed with aluminum. However, if a lot of N exceeding 0.010 % of the weight is 
contained, it will be required that the addition of aluminum required for 
immobilization of N should be made [ many ], it will originate in the increment in 
aluminum system sludge, and workability will deteriorate. 
[0009] Cu: It is the alloy content added if needed 0.03 to 0.5% of the weight, and 
present the operation which improves corrosion resistance. The addition effectiveness 
of Cu becomes remarkable with 0.03% of the weight or more of a content, and is 
saturated with 0.5 % of the weight. 

nickel: Since the operation which prevents the hot shortness resulting from 0.03-0.5 % 
of the weight Cu is presented, in order to improve corrosion resistance, in the system 
which adds Cu, it is an effective alloy content. In order to acquire such effectiveness, 
it was desirable to have added nickel of tales doses mostly with the content of Cu, 
therefore it set nickel content to 0.03 - 0.5% of the weight of the range. 
[0010] Hot-rolling conditions: In the 3 or more transformation points of finishing 
rolling temperature Ar, and rolling-up temperature this invention of 650-800 degrees 
C, both continuous casting slab and cogging slab can be used. Moreover, a continuous 
casting rear stirrup may convey the slab between heat after cogging at a direct hot- 
rolling process, or may reheat before a hot-rolling process. Especially since reheating 
temperature is set up according to a component, a property demanded of steel, this 
invention does not prescribe it. Hot rolling is performed at the 3 or more 
transformation points of finishing rolling temperature Ar. If finishing rolling 
temperature becomes lower than the Ar3 transformation point, it will become difficult 
the hot-rolling texture which becomes disadvantageous for a Lankford value is not 
only to form, but to roll round in the temperature requirement specified by this 
invention. The hot-rolled steel strip is rolled round in a 650-800-degree C 
comparatively high temperature requirement. If rolling-up temperature is highly set 
up with 650 degrees C or more, immobilization of N by big-and-rough-izing of a 
cementite and aluminum etc. will be promoted, and workability will improve. 
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Moreover, when performing mechanical descaling combined with cold rolling, 
according to progress of oxidization after rolling up, it increases in the fixed range 
with scale thickness, and descaling nature improves. However, in elevated- 
temperature rolling up exceeding 800 degrees C, scale thickness becomes large too 
much, and even if it cold-rolls before acid washing in a consecutiveness process, 
descaling nature deteriorates remarkably. 

[001 1] Cold rolling: By acid washing with which only the usual acid washing 
combined the tension leveler etc. since oxidization advanced after rolling up, as for 
the hot-rolling coil rolled round 10 to 60% at with a rate [ of cold-rolling ] 650-800- 
degree-C temperature, descaling becomes difficult. Therefore, in order for the surface 
quality of a product steel plate to deteriorate greatly with the scale which remains 
after acid washing or to obtain sufficient descaling, it will be necessary to lower 
remarkably the plate-leaping rate at the time of acid washing, and productivity falls. 
In this invention, in order to obtain a product with good surface quality, without 
causing lowering of productivity, it cold-rolls before acid washing, and interlaminar 
peeling is carried out, grinding a scale mechanically. Consequently, it descales 
enough on the usual acid-washing conditions. In order to raise the descaling nature by 
acid washing, it is required at 10% or more of rate of cold-rolling to cold-roll a hot- 
rolling steel strip. Moreover, also in order to raise the elongation and the Lankford 
value of a product and to acquire workability with good **, it is required at 10% or 
more of rate of cold-rolling to cold-roll a hot-rolling steel strip. However, in the cold 
rolling for which the rate of cold-rolling exceeds 60%, although the elongation and 
the Lankford value of a product improve, the improvement of the descaling nature 
corresponding to lifting of the rate of cold-rolling is not found. Moreover, since the 
load in cold rolling becomes large, a manufacturing cost also becomes high. 
[0012] Acid washing: A scale is selectively removed from a steel strip front face by 
cold rolling. Especially in the thing cold-rolled at the big rate of cold-rolling, the 
elimination factor of a scale becomes high. However, only with cold rolling, descaling 
is not perfect and a scale remains on a steel plate front face. The way things stand, 
since the surface quality of a product deteriorates, plate leaping of the cold-rolled coil 
is carried out to a pickling tank, and acid washing fully removes a scale. 
[0013] Annealing after acid washing: The steel strip cold-rolled 900 degrees C or less 
more than recrystallizing temperature is work hardened, and workability is in a 
remarkable low condition. Then, annealing is given in order to acquire the workability 
demanded as cold rolled sheet steel. Annealing conditions are not set up according to 
a component, a property demanded of steel, and especially this invention does not 
prescribe them. However, when taking into consideration including productivity, 
annealing by the continuous annealing furnace is desirable. If annealing temperature 
exceeds 900 degrees C, since crystal orientation will randomize by alpha->gamma 
transformation and workability will deteriorate, annealing temperature is specified at 
900 degrees C or less more than recrystallizing temperature. Thus, the manufactured 
cold rolled sheet steel is used also as plating negatives, such as electroplating and 
vacuum evaporationo plating, also in this case — the same -- workability and a front 
face — the plating steel plate excellent in description is obtained. In addition, in this 
application descriptions, "cold rolled sheet steel" is used in the semantics which 
includes the application as this kind of a plating negative. 

A hot-dipping steel plate is manufactured by performing hot dipping which consists of 
hot dipping Zn and aluminum or those alloys. In a hot-dipping facility, the same 
effectiveness as annealing mentioned above by annealing given to the steel strip 
before being immersed in a plating bath is acquired. Also in this case, neither 



JP1 0-183252 



6 



annealing conditions nor especially plating conditions are also specified, and the 

conditions usually adopted industrially are selected. Moreover, 5% or less of temper 

rolling can also be performed to the cold rolled sheet steel and the hot-dipping steel 

plate after annealing or hot dipping. 

[0014] 

[Example] 

Example 1 : Steel with the presentation shown in a table 1 was ingoted with the 
electric furnace, and the 50kg steel ingot was obtained. 
[0015] 
[A table 1] 
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0016] After carrying out hot forging of each steel ingot to slab with a thickness of 
35mm and heating at 1 120 degrees C, it hot-rolled with the hot rolling mill. The 
finishing temperature at this time was set as the range of 840-920 degrees C so that it 
might be set to the 3 or more transformation point of Ar(s) also about which steel. 
Moreover, finishing board thickness took into consideration the reduction of sectional 
area in the cold rolling process which follows, and set it as the range of 2. 2-7. Omm. 
Processing equivalent to rolling up of a hot-rolling steel strip was performed by 
inserting in after hot-rolling finishing and all over the salt bath furnace heated at 500- 
820 degrees C, and holding to predetermined temperature for 2 hours. Subsequently, 
it cold-rolled at 0 - 60% of rates of cold-rolling, and descaled by acid washing. 
Furthermore, annealing was given to this cold rolled sheet steel at the heating 
temperature of 900 degrees C or less more than recrystallizing temperature. The 
manufacture conditions at this time are shown in a table 2 for every steel type. 
[0017] 
[A table 2] 
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0018] The mechanical property was investigated about the cold rolled sheet steel after 
annealing. Results of an investigation are shown in a table 3. The JIS No. 5 test piece 
for tensile test was used for the mechanical property. After the Lankford value gave 
********** 15%, it was measured in law three points and calculated by the average 
of the direction (rolling direction) of L, the direction of D (it is the direction of 45 
degree to a rolling direction), and the direction of C (it is the direction of 90 degree to 
a rolling direction), and (rL+2rD+rC) / 4. Moreover, the plane anisotropy ** r value 
of a Lankford value was calculated by (rL-2rD+rC) / 2. The temperature measured as 
follows was used as a brittle temperature for evaluating fabricating crack nature. That 
is, the blank pierced in diameter of 90mm was fabricated with three steps of 
multistage drawing of a contraction ratio 2.7 in the flat bottom cylinder cup with a 
diameter of 33mm, being immersed in the refrigerant of the various temperature 
which consists of liquid nitrogen and an organic solvent, the punch of 60 point angles 
was pushed in from the cylinder upper part, and the minimum temperature which a 
brittle crack does not generate was measured. In addition, the surface skin of a 
product was judged by the visual inspection of an appearance over the overall length. 
In what satisfies conditions at the time of the steel presentation specified by this 
invention, and manufacture, each shows high elongation and a high Lankford value, 
and it turns out that it is cold rolled sheet steel with good workability so that the 
results of an investigation of a table 3 may see. On the other hand, that for which the 
steel presentation used the steel type number I which separates from the range 
specified by this invention showed low elongation, a Lankford value, and high 
fabricating crack temperature. Moreover, even if it satisfied the conditions of this 
invention in presentation, what separated from the range which manufacture 
conditions specified by this invention showed elongation, the Lankford value, and the 
value with bad any of fabricating crack temperature or one or more, making it from 
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this the combination which specified a steel presentation and manufacture conditions - 
- workability and a front face — it was checked that cold rolled sheet steel excellent in 
description can be manufactured. 

[0019] Example 2: Steel with the presentation shown in a table 4 was refined by the 
converter and the degassing vessel, and the slab of 250mm in thickness and 13t of 
single piles was manufactured in continuous casting. 
[0020] 
[A table 4] 
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0021] After reheating each slab at 1 180 degrees C with a heating furnace, it hot-rolled 
with the hot rolling mill, and 2. 0-7. 7mm of board thickness was made by the finishing 
temperature of the range of 840-920 degrees C. Subsequently, the hot-rolling steel 
strip was rolled round in the coil in the 500-750-degree C temperature requirement. 
After cold-rolling at 0 - 60% of rates of cold-rolling to this hot-rolling steel strip, plate 
leaping was carried out to the continuation acid-washing line with the acid-washing 
cistern of a hydrochloric-acid system, and it descaled on it to it. Plate leaping of this 
cold-rolled steel strip was carried out to the continuous-annealing line which carried 
out heating temperature to more than recrystallizing temperature, and the cold rolled 
sheet steel as a product was obtained. Moreover, plate leaping of some cold-rolled 
steel strips was carried out to the continuation hot-dipping line on which the annealing 
temperature before plating was set as 780 degrees C, and they set plating bath 
temperature as 450 degrees C, and they performed melting Zn plating. The 
manufacture conditions at this time are shown in a table 5. 
[0022] 
[A table 5] 
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0023] About the cold rolled sheet steel and the hot-dipping steel plate which were 
obtained, the mechanical property was investigated like the example 1 . the case where 
it is in the range which the both sides of a steel presentation and manufacture 
conditions specified by this invention so that the results of an investigation of a table 
6 may see — workability with all low [ elongation, a Lankford value, and fabricating 
crack temperature ] and good, and a front face — it turned out that it is cold rolled 
sheet steel which presents description. On the other hand, in what separated from the 
range which manufacture conditions specified by this invention, elongation, a 
Lankford value, and a value with bad any of fabricating crack temperature or one or 
more are shown, and workability is insufficient. Moreover, lowering of the 
productivity by aggravation of the surface skin and lowering of an acid-washing rate 
was also seen. 
[0024] 
[A table 6] 
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0025] 

[Effect of the Invention] As explained above, in order to improve combination and 
workability in this invention under the conditions which had a steel presentation and 
manufacture conditions specified, the rolling-up temperature after hot-rolling was 
comparatively set as the elevated temperature, and cold rolling with which the rate of 
cold-rolling was specified has been performed before acid washing, even if it is hot- 
rolling which the detachability of a scale improved with the cold rolling before acid 
washing, and set rolling-up temperature as the elevated temperature comparatively, 
without it causes degradation of the productivity in the descaling process by acid 
washing - workability and a front face - cold rolled sheet steel and a hot-dipping 
steel plate excellent in description are manufactured. 
[A table 3] 
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